Theoretical physics makes a wide use of differential equations for which only a potential solution is applied. The possibility that these equations may have a non-potential solution is ruled out and not considered. In this paper an exact non-potential solution of the continuity equation is described. The electric field of an elementary charged particle consists of two components: the known Potential Component (PC) produced by the charge and the earlier unknown Non-potential Component (NC) with a zero charge. Charged particles have both components, while a neutron has only the NC. The proton and neutron NC ensures similarity of their properties. The PC is spherically symmetric and NC is axisymmetric. Therefore, to describe an elementary particle, one should take into account both its spatial coordinates and the NC orientation. The particle interaction is determined by their NC mutual orientation. Neglecting the latter leads to indefiniteness of the interaction result. In a homogeneous electric field, the force acting on the NC is zero. Therefore, a charged particle possessing the NC will behave like a potential one. In an inhomogeneous field, the situation is principally different. Due to the NC there occurs an interaction between a neutron and a proton. The non-potential field results in the existence of two types of neutrons: a neutron and an antineutron. A neutron repels from a proton ensuring scattering of neutrons on protons. An antineutron is attracted to a proton leading to its annihilation. The NC produces the magnetic dipole moment of an elementary particle.
Introduction
In theoretical physics, not only the solution of differential equations is impor-important boundary problems, the question of solution uniqueness as such is often not posed. It is thought that any obtained solution is automatically unique in accordance with the Cauchy-Kovalevsky theorem [1] ; however, the theorem considers uniqueness for a problem only at a certain point and not over the entire domain. Proofs of uniqueness are provided for particular differential equations, e.g., two-dimensional potential boundary problems. However, conditions of the uniqueness theorem, e.g. boundedness of a solution or problem domain, may contradict actual physical phenomena.
In this work, using the field of a concentrated charge (electron, proton, neutron) as an example, it is shown that the well-known equation of mathematical physics has the second, earlier unknown solution. Taking into account this solution radically alters the interpretation of some physical processes. Surely, uniqueness of the solutions of differential equations is studied by mathematicians [1] [2], but their interest (and this is quite natural) is in mathematical rather than physical problems. The solution uniqueness of the electron problem has not been studied so far.
Non-Potential Solution
The electrostatic field of a point source obeys the equation ( ) 4π e δ ε ∇ ⋅ = − E r (1) 0, → → ∞ E r (2) where E is the electrostatic field, e is the electron charge, ε is the dielectric constant, r is the radius-vector, and ( ) δ r is the delta (Dirac) function. It is assumed that E is a potential vector with the potential function Φ :
Equations (1) and (3) give the Poisson equation ( ∆ is the Laplacian): 
The solution of (4) is the following 4π e r ε Φ =
In the Cartesian and spherical coordinates, the field vector E is written as In this work I will use pointed brackets to denote the vector component in the spherical coordinates. The sequence of the vector components in these brackets is as follows: radial, zenith, azimuth, e.g. , ,
r E E E ϑ ϕ . The Cartesian components will be denoted by the braces, as it is accepted.
If two potential charges are located at a distance of 2a , then the energy of their interaction is written, according to (5) 
The spherical and Cartesian coordinates are related as sin cos , sin sin , cos x r y r z r ϑ ϕ ϑ ϕ ϑ = = = (8) The flux of the vector ε E through a closed sphere centered at the origin of the coordinates 
The assumption about field potentiality (3) has no physical grounds and limits the class of the functions that can be a solution of (1) . Hence, one needed to prove that (6) is a unique solution of Equation (1), but this was not done. If there is any other solution of (1), it is necessary to justify the choice of (6) as a physically feasible solution.
Let us find a different solution of (1) than the potential solution (6) by the procedure described in [3] [4] [5] . The auxiliary vector has the form 3 3 , ,0 x y r r
For the vector
The vector + U is neither purely potential nor purely vortex because its divergence and rotor are not identically equal to zero. If we manage to find a solution for the equation 
is the solution of equation [1] , where C is an arbitrary constant. One can replace without sacrifice of generality
Equation (12) 
Its integration with respect to ϑ gives:
where A is an arbitrary constant, A −∞ < < +∞ . Further integration yields 
Although Θ is an unbounded function at 0 ϑ = , the field vector ∇Θ produced by the function is bounded at this point. It can be shown (which is done at the end of Section 2) that one of the condition of the minimum energy is 0 A = , and hence the second term in (18) is excluded from consideration. As a result, we have 
and from (13) one obtains ( ) 2  2  2  2  5 2  2  2  2  2   2  2  2 3cos ,0,0  4π  4π e z x y e r x y z ϑ ε ε
Here 1 C = is selected to fulfill (22). Substitution of (21) in (1) proves that (21) is a solution of (1). The vector U is nonpotential, since
The vector U is axisymmetric about the z axis, since r U does not depend on ϕ . The flux of the vector U through a closed sphere centered at the origin of the coordinates is 
The flux (22) is constant and is independent of the sphere radius, which suggests that
as is for E in (6) . From (6) and (21) it follows that the vectors E and U are parallel.
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is zero, which means that the electric field (26) is produced by a zero charge.
This is the property of the nonpotential field, whereas it is impossible in the case of the classical potential field. The field (26) at a certain value of n λ describes the neutron electric field (see the details in Section 4), therefore, I will refer to the value N in (26) as a neutron component, and the parameter n λ -a neutron charge. In the spherical coordinates (26), the field has only one radial component independent of the azimuthal angle ϕ , which means that the neutron field is axisymmetric, with the applicate, in this case, being the axis of symmetry. In the general case, the orientation of the neutron field will be specified if the direction of the axis of symmetry is indicated.
If the potential field (6) is added (26), one will derive a general solution of the problem of the electron (proton) in the form
Indeed, the flux of the vector εT through a closed surface is equal to e, i.e. the elementary charge, according to (9) and (27). The non potentiality of the electric field charge results in the appearance of a "free" component of the electric field.
The potential energy of the electrostatic field (24) is specified by the relation 
The lower index ρ by the integration limit V ρ means that the integration is performed with respect to the whole space with the exception of the sphere of the small radius ρ with the center at the origin of the coordinates. This spherical environment has been excluded from consideration to avoid the integral divergence at the origin of the coordinates, ρ is the radius of truncation and the environment V ρ will be referred to as a source to emphasize the fact that the electric field possessing potential and nonpotential components is its product. A particle can have both the potential and neutron component, The value of ρ can be estimated equating the electrostatic energy of the particle to the Einstein energy World Journal of Nuclear Science and Technology produced by the same source. Adding (31) and (32) and equating the sum to In addition to the main component T in (28), the dipole and multipole components, whose fields are derived from (28) by differentiation with respect to the spatial coordinates, can contribute to the total field. These components can also be produced by a source just as the main components. For the multipole components the size of the sources can differ and their value will affect the total system energy.
Let explain why we put in (18) 0 A = . In spherical coordinates, the gradient of the second term in the right side of (18)
Then, the interaction energy for the classical component (6) and (37) 
Neutron
The formula for the neutron electric field (26) contains the arbitrary constant 
The vectors are transformed using the matrices 
Because of the stress field symmetry, the angles are variable as follows
Interaction Energy
Let us denote the external homogeneous electric field { }
, ,
by the tilde. It has an arbitrary value and orientation, and in the spherical coordinates its radial component will be written as sin cos sin sin cos
The other spherical components are of no interest, since only the radial component of the neutron component is other than zero. Here { } , , const
is the external field in the Cartesian coordinates. The interaction energy of the neutron component with the external field is
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The interaction energy of a neutron and a homogeneous electric field is equal to zero. This means that the force acting on the neutron on the side of the homogeneous electric field is also equal to zero. The same equality may not be true for the nonuniform external field. That a neutron, under certain conditions, interacts with an electric field is an experimental fact [9] . The interaction energy of the particles with a homogeneous electric field is completely determined by the potential component. The non-potential component N does not participate in the interaction. In a homogeneous electric field it is impossible to tell if an electron (a proton) possesses the non-potential component. It behaves like a particle with a purely potential field.
Interaction of the Potential Proton and Neutron
From (33) it follows that there is no interaction between the potential and neutron component of the same particle. However, if the particles are different, for instance, at the point on the axis of abscissa x a = there is a particle with a pure potential field (6) , and at the point x a = − there is a particle with an arbitrary oriented neutron field (40), then between them there is interaction with the energy
The lower indices − and + denote that the center of the given component is located on the axis of abscissa at the points a − and a + , respectively.
Integration is performed over the whole space with the exception of two spherical regions with the radii ρ at the point x a = + and kρ (46) at the point x a = − . Here it is taken into account that the particles can have different radii of truncation. The potential field of the electric charge of the particle at the point x a = − is 
Using the above value Q as well as an approximate representation for small values of x ( )
it is possible to simplify the Formula (56) (
1 3cos 2 6 cos 2 sin 9 16 1536π 
Interaction of Two Arbitrary Oriented Neutrons
It is always possible to choose the coordinate orientation in such a way that the 
Interaction Energy of Non-Potential Particles
The obtained results allow defining the proton-proton interaction energy. The total energy of the field of two non-potential charged particles will be written, as Here (7), (60), (61), (65) are used as well as the assumption that the truncation radii of the potential and neutron components are the same.
Potential and Non-Potential Magnetic Field
A magnetic field like an electric field can have potential and non-potential components. To describe a potential magnetic field, the notion of the vector-potential [8] is used. For a point magnetic charge (a monopole) located at the origin of the coordinates and oriented along the z-axis, the vector-potential is written as
µ is the magnetic constant, χ is the value of the monopole charge. 
Here ζ is the constant which characterizes the deviation of the magnetic field from the potential one. At 0 ζ = the field is potential. The vector (73), i.e. the strength of the field produced by it, will be as follows
The divergence (73) will be as follows 
As neither (74) nor (75) are identically equal to zero, the vector (73) is neither potential nor rotational. As in the case of Section 2, it is necessary to find the potential vector Π so that 
In the spherical coordinate system the equation is written as [8] 
As in Section 0, let us assume that the unknown function Ψ can be represented in the form of the product
Assuming that ( ) 1 R r r = one gets the equation
The left-hand side (82) is the sum of two terms, with the augend depending only on ϑ , and the addend depending only on ϕ . The right-hand side (82) is the product of two unknown functions, one of them depending only on ϑ , and the other only on ϕ . This is possible, when one of the terms is a constant value as well as the function corresponding to this term in the right-hand side (82).
This assumption proves to be correct for the addend, and in this case, the value
Here the constant ζ is included into the arbitrary constant 0
and the Equation (82) goes into
Let us denote
therefore,
arctan exp t ϑ = (87)
Then using the differentiating rules 1 sin
and (85) 
The homogeneous equation for (90) will be written as 
Integrating them one obtains 2  2  2  2  2  2  4  0  2  3 2  2  2  2  2  2   2  2  2  2  2  2  2  2  2  3 
is an unlimited value at 0 ϑ → at any distances from the origin of the coordinates, although its divergence is limited. In (100) the value of the vector ∇Ψ is given in the spherical coordinates. The total field vector
includes two arbitrary constants 3 C and 4 C . The energy density
produced by this vector field will be an unlimited value at 0 ϑ → , therefore, the total energy 
In order to avoid the divergence with respect to ϑ , one should use in (104): 
Hence it follows that
The coefficient of proportionality ν has the dimensionality s [11] do not possess the required resolution to measure the above value of the neutron electric moment, so the question of its existence remains open. Thus, the non-potential electric field gives rise to the magnetic dipole moment of elementary particles. This magnetic dipole possesses nonzero energy of interaction with the dipole sources of the magnetic field (71) and (106). The total magnetic dipole moment will be their linear combination. Determination of the coefficients of this linear combination is outside the scope of the present paper.
Conclusion
As shown above, if one takes into consideration the non-potential electric field, A. Ivanchin then the known particles prove to have properties unknown earlier and the known properties find a simple explanation. It is common knowledge that scattering of elementary particles has the property of indefiniteness, which is explained by a special character of the microworld having no analogy in the macroscopic world. Taking into account the non-potential components of the electric field eliminates the "mysteriousness". Orientation of the neutron components of the colliding particles is arbitrary, uncontrolled at the moment, and the interaction force depends on it. Therefore, the result of scattering of the particles will have a fraction of indefiniteness. Another source of indefiniteness is the fact that the neutron component is proportional to the parameter n λ . When particles do not interact, the neutron component is in the stationary state, at which the value of n λ is determined by the source. If the interaction is weak, then after it the orientation of the neutron components of the particles will not change. This is elastic scattering. However, if the interaction is strong, then the parameter n λ of the neutron components may increase during collision increasing the neutron component, and the particles go into the excited state, in which the neutron components get a nonstationary addition and there appear electromagnetic oscillations. The orientation of the neutron components after the collision may change and result in radiation. This is nonelastic scattering.
Another characteristic of nonpotentiality is the existence of the proton neutron, electron-neutron and neutron-neutron components of interaction. Neutrons and protons have similar properties and for this reason, they belong to the same group of particles-nucleons. In terms of the potential theory, it is not at all clear. Neutrons have no charge and they have "no" electric field, so they must not interact electrostatically with a proton. However, the interaction takes place even at small energies, for example, in the case of cold neutrons [9] . There is no explanation for the fact. Thus, in the potential theory the interaction of a neutron with a proton is a puzzle. For the non-potential field there is no problem like this. The energy of interaction between a neutron and a proton is derived by taking the sum of (60) Choosing the corresponding sign before n λ , one obtains the negative interaction energy (114). The electric field non-potentiality results in the elementary particles acquiring the magnetic moment. The particles also have the electric dipole moment, which has not been measured so far due to the insufficient experiment accuracy.
